Beyond impairments in attention, memory, and executive functions, chronic users of stimulant drugs also display specific disturbances in social cognition, which are contributing to social dysfunctions in their daily life. Recent studies have shown overlapping alterations in fear recognition from faces, emotion recognition from complex visual stimuli, emotional empathy, and mental and emotional perspective-taking (Theory-of-Mind) in stimulant users. Additionally, stimulant users often have smaller social networks and show less prosocial behaviour in game-theoretical social decisionmaking tasks. In social interaction and social feedback tasks during functional imaging cocaine users revealed decreased activation of the medial-frontal reward system. In conclusion, training of social reward and social cognition might improve social functioning including therapeutic relationships and, thus, enhance treatment success in stimulant addiction. 
Introduction
Excessive and chronic use of stimulants, such as cocaine and methamphetamine, is associated with a broad range of medical, psychological, and social problems [1] . Although cardiological, neurological, psychiatric, and cognitive comorbidities of chronic stimulant exposure have been recognised well [2] [3] [4] [5] [6] [7] [8] , the systematic characterisation of social dysfunctions of stimulant users is only an emerging field of addiction research. This is surprising insofar as it has been phenomenologically described decades ago that chronic stimulant users display pronounced self-centred behaviours and difficulties with interpersonal relationships [9, 10] . It is also well-known that stimulant addicted individuals show an increased risk for a concurrent antisocial personality disorder [7, 11] . Experimental neuropsychology and social neuroscience approaches now provide the opportunity to better describe and understand the interplay between social functioning and the development and course of stimulant addiction.
Humans have developed specific abilities in order to understand themselves and others, to predict and influence the behaviour of others, and to dynamically interact with their social environment [12] [13] [14] . These abilities have been subsumed under the term social cognition, including more perceptive abilities such as emotion perception and recognition, self-awareness and self-perception, emotional empathy, and mental and emotional perspective-taking (also called Theory-of-Mind), but also interactive social functions such as social gaze contact and social decision-making, and, finally, social attitudes and values such as altruism, fairness, trust, morale, stereotypes, and prejudices [12] [13] [14] [15] . Given that social-cognitive abilities have been shown to be key factors in the development, progress, and prognosis of other psychiatric conditions such as schizophrenia [16] , it was analogously suggested that social cognition and interaction may likewise play a crucial role in the origin and course of stimulant use disorders [17, 18] . Accordingly, deficits in social cognition and behaviour may increase social isolation, aggression, and depression, predictably preserving the vicious circle of drug addiction [17] . Moreover, it has been suggested that repeated stimulant intake impacts the frontostriatal reward system by enhancing the value of the drug of abuse, while simultaneously reducing the sensitivity for the rewarding nature of social contacts [18] . Recent metaanalyses [19, 20 ] have additionally identified that chronic stimulant users display overlapping morphological changes of cortical regions previously shown to be key areas of social cognition and interaction [12, 14, 21 ]: for example, the ventromedial prefrontal cortex (VMPFC); inferior, middle, and superior frontal cortex; anterior cingulate cortex (ACC); insula; superior and middle temporal cortex; and amygdala. In the following, investigations characterising, quantifying, and explaining disturbances of social cognition and interaction in cocaine, methamphetamine, and non-medical methylphenidate users will be reviewed with respect to different socially-related mental functions (see also Table 1 ).
